Characterization of a naturally occurring degradation product of the LDL receptor.
In this study we have characterized a naturally occurring truncated form of the low density lipoprotein receptor (LDLR). Western blot analysis of transfected cells indicated that the truncated form (∆N-LDLR) is a degradation product of the full-length LDLR generated by cleavage in the linker region between ligand-binding repeats 4 and 5 of the ligand-binding domain. The cleavage of the linker was not caused by components of the culture media, as heat inactivation of the media did not prevent cleavage. Rather, it is assumed that cleavage was caused by an enzyme secreted from the cells. Biotinylation experiments showed that ∆N-LDLR is located on the cell surface and is detectable approximately 5 h after synthesis of the full-length LDLR. Flow cytometric analysis showed that ∆N-LDLR was not able to bind and internalize low density lipoprotein (LDL). ∆N-LDLR appeared to be equally stable as the full-length LDLR. Thus, generation of ∆N-LDLR does not appear to be the first signal for degradation of the LDLR. The existence of two functionally different populations of LDLRs on the cell surface, of which ∆N-LDLR constitutes 28%, must be taken into account when interpreting results of experiments to study LDLRs on the cell surface. Furthermore, if the cleavage of the linker between ligand-binding repeats 4 and 5 could be prevented by an enzyme inhibitor, this could represent a novel therapeutic strategy to increase the number of functioning LDLRs and thereby decrease the levels of plasma LDL cholesterol.